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Cro88l3Jni.n»t;e of Oriented FilmB, Hethod of Manufacturing 
earner aivi Coox1:ruslon Die eui table in the Process, 

The present Invention represents a widening of the scope of 
the Invention claimed in British Patent Application No. 

0205021.9 filed on Ksroh 4th, 2002.j^This copending 
application deeis with a crosslaniinate of . oriented films in 
which the bonding exhibits e strongbond/waakbond or a 
etrongbond/nobond pattern. The purpoee ie to ooinbine a high 
tear propagation resistance with a high resistanoe to 
delamination^ a combination of properties which otherwise is 
diffiottlt to aohleve for thin orossleminates , e.g^ 
crosslaninates-of a gauge lo%»er then generally about lOO 
gr. per eq.m. In the copending application, the locations of 
strong bonding are formed by coextxruding an array of thin 
strande on the main layer of " two films (A and B) used for 
the orosalajBiinetlon^ select the polymer or polymers for 
these strands suitably for the bonding, and arrange the . 
films for lamination so that strand direction and main 
direction o£ orientation in A criss-crosses with strand 
dirsction and main direction of orientation in B, while the 
strands on A faoe the strands on B. under use of heat A and 
B bond together at least in the spots where the strands on A 
intersect with the strands on B. Preferably the criss- 
crossing arrangement is achieved under use of spiral cutting 
of a txibular, coextruded filjra and/or under use of a relative 
rotation b»tMe«n th« exit of an annular coextxusion die and 
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However, the extrusion can also be carried out under use 
of a flat coext^ruslon die, but the lamination' then muet 
take plaoe ae e aocalled "croae-webblng" proceas, wbiab Is 
more complicated. 

Between the malnlayer and the strands In each of the films A 
and B there !• preferably coaxtruded e contlnous layer, 
referred to ae the ** second surface layer**, of a composition 
which ie selected to produce some bonding, but e weak 
bonding,, in the ereas which ar« devoid of stzrand mareriel* 

The above mentioned copanding^ patent application^! so 
mentions tnat the disclosed annular coextrusion die which is 
preferred for coextruding of stripes, can be "applied in the 
production of polyiner film other than crosslaminates e.g, 
film witn a decorative pattern of coloured stripes**. In this 
connection it should be clear that there can be fe s - teticeH 
valuee in colouring the stripes in the criss-crossing 
bonding pattern, provided the cries-crossing pattern can be 
seen at least from one aide of the laminate (remembering 
that the crias^crossing stripes are not on the surfaces of 
the laminate, but are inside it). Upon further consideration 
the inventor has reali9ed tuat this ses tet ioal j effect may 
have equal or perhaps even bigger commercial importance than 
^he technical effect (the coraibination of high tear 
propagation resistance and high reaietance of delaminatrion) 
snd that consequently the scope of the claimed invention 
should be widenedl to covbt* a croea laminate with so produced 
crosa-CToesing coloured strands inside, also in cases when 



strongbond/weakbond or fitrongbond/nobond pal:tern« In this 
conneot:ion it Is the ejcperJLeno^ of the inventor- that the x-aw 
material saving which can be achieved by use of 
crosslaminated film, often from a oommereial point view 
is offset by negative subjective Judgementa. As en eacample 
agricultural tarpaulin (e^g. for protection of crops} made 
from a 70 gm pr. sq,iii% crosslamlnate of oriented polyethylene 
films would be a fully adeq^uate dubetitute of e lOO gsm 
tarpaulin made from extrueioncoated woven tape, if only 
objective criteria were applied. 

However^ in aotual fact the average oustoffier to agricultural 
tarpaulina makes his cholse to a great extent on the basis 
of the ^'handle*' and the appearance, and will reject irhe 70 
gem tarpaulin due to its flimsiness and its look as e 
"simple plastic film''. The problem of flimsiness is reduced 
by application of the inventor *s earlier invention' described 
In ) BP ■ A ■ 0 6 a241g which briefly ie explained below In 
connection with one of the special embodiments of the . 
present invention^ while the problem of "look as a simple 
plastic film" stiil has been outstanding* However it is - 
believed that the pattern of crlss--crossing strands will 
convey the message that this is a crrosslaminate and 
therefore of special streng-th«. In this connection it can be 
seen that the pattern clearly Is not printed on the surface 
of the laminate but inside it- The slightly blurred 
delineation of the pattern, which is an inherent result of 
the coextxruslon technique, shows that the lines come from 
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more plies. All In all the pattern signalises that this is a 
crosslemlnate and thersfors can be expected to .be strong. 
Furthermore the pattern will of course be unaffected of 
abreeion, whils a pattern printed on the laminate will be 
vmvy iiiinpirrnrlhls to such actions. 



A very hig proportion of the crosslsmlnated film which is 
manufaotuxeS'^oridwldeJ has been stretched transversely by 
passage between one or mora sets of intermeshirig^g^oved 
rollers (see e.g. the above mentioned * PP - A - 0 6 2 4 13 ^ which 
meSees record of the then existing technique in connection 
with crossleminated films). This transverse stretching 
process will always more or less give the crosslaninate a 
seriated appearance due tQ surface corrugations with 
corresponding thickness veriatlohs in the laminate. A fine 
pattern of variations even as smell es +/-S% becomes very 
visible due to refleotione. The inventor has now 
..surprisingly found that the combination of this striated 
pattern of coloured strands inside the laminate produces a 
pronounced a-dlmensionai effect. Besides, being, an 
Intsresting effect which can attract curiosity it also make 
the observer feel that the laminate is mxich thicker than it 
really Is, and thereby it works against the negative 
subjective judgement that this is r simple plastic film". 
This special effect is further dealt with bellow. 
In its present widened scope^ the invention concerns 
a crosslamlnate comprising mutually bonded 

polymer films of which at least two neighbour films A and 
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unbalanced blaxially oriented, whereby the main direction c 
oirlentatlon ^ A crosses the main dlrectlpn of orlcnration 
in B and eacsh contaixia a layer consisting of a polymer 
na-terlal ©elected for high tensile strength (hereinafter th 
na±n layer) and on each meinlayer on Its side which faces 
th* the neighbour film A or B at least a first surface 
layer. Said first; surf^ace layer on each of the films A and 
is a disoontlnous layer oonelsting of an array of ooeKtrude 
thin strands consisting of a jnat»rlal which le eelected to 
modify the properties in the surface of the respective film 
This modification conoeme eltiher the optical appearance 
of t:he larolnB'te or the bonding between A and B. 
Aoeordlngly, in the method of manuf ecturlng the 
—crpssleminete of the invention, which lemiJiate comprises th 
above mentioned films A and B (but there can also'Be" furrhe 
films in the laminate), A and B are each coextruded in a 
flat or circular coaxtruslon die, and each comprises a main 
layer of a polymer material which is selected for high 
tensile strength and the above mentioned first surface layei 
made from a different materiel. A and B are each supplied 
• i^ith a unlajflal or unbalanced biaxial molecular orientation 
at any stage after the joining of the different 
■roateriald in the coextruslon die and before the lamination. 
Prior to the Zaraination A and B are ^TX^gCid. in suqh a 
way that the main direction of orientation in A will croes 
the main direction of orientation in.B, and during the 
lamination the bonding between A and B is established at 
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cceKtr»-l<». each o* xKe 

o* .«and. on B. 

^ ^ arrays.- « ^,c.,rt,ed .n-* ■^.e.iaX 

ft B«J B la preferably 
co.»*r«-i»» ^^^^^^^^ eo«.*ru-lon dl.. 

. fl^.„_dovm a tubular tH"- ^-,ial or onbaianc»d 

-i, .*at.« '"Z ^ n«ln aireotlon or 

,.^.a. »oX-rlan«tion -1* ^^^^^ 
„.« the airootlon oi 

.lona *e "-a"--*"'^ ""^^^^ „^ erection o^ tne 
,,.,.„at.v.XV. - axon, *-Xar .1X» 

r tia^r -a^io. — - - - - - 

.„a th. — - * an an.Xa to tH. »aln 

■ subsa^uantxy th. ^ „,,eotion of the array 

,.^tlon o* or..ntat.cn ^^^^^^^ 

... .lst«- .1.-1. ~ ^^^^^^^ ..,.ast 

^. e«l* '^^^ , .ore pra.«abXv no 

. higher than ^^^.^ cm. 
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Following the .bringing- together of the films in a sandwich 
arrangement for lamination, before or after the bonding of 
said eandwldi arrangement to a laminate by heat, the films 
may beoome further oriented by etretching in the 
longitudinal end/or in the transverse direction. Such steps 
are not new in themselvea - see e.g. the above mentioned EP- 
iJt 0Q33<iafi/ - but can provide particular advantages in 



connection with the. present invention. 

in the lamination process the strands in A cen be directly 
sealed to the strands In B, but alternatively the laminatior 
pzrooeas can be extrusion lamination whereby the bonding is 
established by means of a separataly extruded layer. 
In order to avoid a reduction of the tensile properties of 
each of the films A and B, the strands should noarmally 
oooupy at the highest 30*, preferably at the highest 20» and 
g^ttl. more preferably no nore than 10% of the respective 
fllm^ '"^ *^ ^e.-iW<--*^S'0-W*- A^/t^ ^^^rti^^r^Cj-^fii^. 

The distance from middle to middle of neighbour strands in 
each array should normally be between 2 mm and ao mm, 
preferably no higher than 40 mm, and more px-eforably no 
higher than 20 mm. ■ 

Normally the array of at rands on each of the films A and B 
shovld oooupy no more than 15*, preferably at the highest 
XO*, and more preferrably at the highest . 5% of tJie volume of 
the respective film A or B- 

r*, mr^f^^*-irM\ -fcn «"fcTranrif oarmati "fiarst surface lfi»v«7-*» -hhoi-o 
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co«xtrvdedl a second surface layer on the malnlayer of at: 
Isaat: one of tha neighbour films A and. B on the side of the 
molstlayer which face* tha other one of the said neighbour 
filme. Thia second surface layer should be continuous and 
can either either be located between the nalnleyer and the 
f iret surface layer or on top of the first surface layer-. It 
±9 preferably selected-for control of the- bonding between A 
end B» 

On one or each of the outer f IXms of the leml nate^ there 
should normally be. coextruded ^ s%irfece layer which also 
will be euz-fsce layer of the lamlnete, and which la adap-ted 
to enhance heatsealing of the lanvlnate and/c5r Inez-ease its 
frletlonel properties - 

each of the 8ald~two films A and B will nonnally mainly 
conais-t: of polyethylene or polypropylene. 

Except for the situation that there Is coextruded a second 
(continuous) eurfece leyer on top off the strandf ormed fiarst 
surface layer^ It will alwaya for the aeke of easy or 
invproved lamination, be advantageous to select the 
composition of the ^tz-and material eo that the strands, 
generally speaking, melt at a temperature at which the 
malnlayer still is mainly solid. Thus, more exactly 
axpressedr "the average melting point of the polymers which 
constitute the strandf orroed first surface layer, should 
normally be at least about 10*^C, preferably at least about 
15^C, and <nor« pxr«fex-ably at least &boux ZO^C Xover than -che 



I. 
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,„ tni» connection. ^^^^^^^^ ^^^^^^ 
^.,..00* " --"^ 20* o* poly-x 

cone*!*-"*- " ^ poly».r V h»vin, 

X wvina ^.V**-" «^^»* point «tlX b. 

„S » 20% » W X 80% - 97 C ^ ^,lon«* " 

^ p^vi*. . .«on=.on-/«. ^ ^^^^^^ ^i^«on o. te.r- 
X«.ln»**»»- ,e,is«»oe to a.X»l~tlon. 

Sev«.l .^i— ' eation ^ sHll not be 

„houl*->.« ^.^tion^' J?-^- ^ ^^^^^ ^ is 
.nicH P"--' .a.it.on in th. 2n* 

..t.bXi*«- by »^ - ^ „ ,^^,,ion in cling 

,1X». such .Mltion i» low »ol.ouX« 

--^-•-tr.;«^T^-- « .i».- to tH. au,*ac. 

^«nt. -Hi* J t.ao purpca- 

„ .,a»ple o« -ot^er .ui contents of 

...ctic pcwrbpyelen. can b. ^^^^ ^^^^ 

■ „ batw—n thia second eurface X V 
sealing bet»«. ^ ^^^^ 

^,.^.or^ liraapect wh.C conc.rna the optical 

— - ~ - n iHs - ^-r 

.ppaaranca. ^^^^^ ,,3,».,e .ro. one 
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bo-ch ai^99 of the laminate. It has already been mentioned 
ttvat there eppeera an Interesting, advantageous and 
sxjx^rlelng 3-dlnenslonel optieel effect when the surface of 
the leailnete through which the strands are observed Is 
•mbossed in « striated pattern. Normally the embossment 
neede not be made specially for this purpose, but can be a 
result, of the transverse- stretching- between- grooved' rollers 
wbioh today is widely used in the menufacture of 
crosslaminated film, see e.g.^BP-A-0624126 (Rasmussen) . 
Especially It Is the aim to make a cross laminate, wbich has 
a . general thickness of at the highest about 0,3 mm. appejar 
as if the strande were at least about 0,5 mm distant from 
the Btrlatlone. The wording "general thickness" Is used 
because the striated emboesment causes gauge variations. ThLe 
"general thickness ""within - say- each cm-extending- - . 
perpendicular tc the striatlone - should be understood as 
the average thicknass within this span. 

This ernbodiment of the invention is, more specified, defined 
as follows » 

a) the laminate has an general thickness of at the highest 
. about O, 3 mm, 

b) A forms one aurface of the laminate, 

e) the laminate surface at leeet on the A- side 
exhibits a visible pattern of striatlons along one direction 
constitued by surface corrugations with correeponding 
thickness variations in A, the divisions in said pattern 
being at the highest about 3 ma, 

A\ ^ViA •»•.>» -Jn ntizrandfi are colouXTsd. and the rest of -hKfs. f-ilm- 



^ i« su^lolenny tran,paren1: to ^^^g^ of ^ 
when the laminate la obfiervd from tKs A-eid*. iW^^e^ the 
depth o£ tbs corrugations sufflcleni: to make the strands 
appear as being at leeet about 0.5 nm dlBt:ant tTom the 
srrlatlone. 

a psycltologlo.! illu-lon. and partly by tne fact that: tha 
,„ip.for«ed «™bos.nH»l! for- «. oltramatlna «rr-nBa-.n* o* 
atructur- «bJcb vary approxlMtely can ba da««clbad a. 
"oyllndrlcaX collaction l«x.a«" a«a -oyllndrieal apx.ading 
lanaaa". Bowav.^, thl« not b- undar.tood too atrlctly, 

.inc. the -lanaaa- may »or« hava the oharaot«r of prlama, or 
th«** may b- an alta«.atlon bet»ein XanaellJ.. ^agmant. and 
,l.t_._.a««nt,. Th. a»bo,a.«mt may show a ganerally oonatant 
divlBlon, or »ay ba »ora eccidantlal, a« vh«n the 
„^as««nt. from «v.ral pair, of groovad r<,«ars Intarfers. 

Whatavar tb. ..planation of tb. 3-dimanaton.l affaet ,ay b. 
(tha axpXanetton mada abov* 1. tentatlva. aa mantionad) the 
Jnvantor ha* found ^ aignlf leant a. it aXao will 

appear from the ajceinple. 

* particular .trona optical or psychological eff-ct of tha 
^riatlon. c«. b. aohlevd whan th. l«.lx.ata, viewed in a 
croa»-.aotion parpandloular to th- atriatlona. 
.«hlblta a ganarally regular arxang.r,.nt of ribs which ar* 
thiO»r th«. th- avaxag. thiclcna.. of th. i.«.inate and hove 
a gen-rally concave and a ganAraliy convex aurfaca, =o that 

» _ , J4^^ ^4t r-lh 1:ransver-s* of its 
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longitudinal direction, and further so that the material 
in or adjacent to the boundaries of the ribs in the 
tensionless state of the material are bent in the 
opposite direction to the rib to give the material 
between the two adjacent ribs a generally straightened- 
out shape. This in itself is not new, but it is a main 
aspect in the above mentioned WO-A-9314928 (Rasmussen) . 
In that patent the purpose is to give the laminate 
essentially improved stiffness ^d.n o^ in 
connection with the present invention it also provides a 
particular optical effect. - 

Particular aesthetic effects can also be achieved 
• when the colour of the strands is formed by a pigment 
which supplies a metallic lustre or a iridescent effect. 
Masterbatches for such colours are usually very 
expensive, but when the application is restricted to the 
strands this is rather unimportant, and still the effect 
obtained in this way can be more estatic than the effect 
of an all over colouring of a film with such pigments - 

According to a further aspect of the invention there 
is provided a new methbiff "of ' maiiuf ac€^^ 
comprising mutually bonded polymer films of which at 
least two neighbour films A and B each are formed by 
coextruding in a flat or circular die a main layer of a 
polymer material which is selected for high tensile 
strength and a first surface layer from a polymer 
material, and in which A and B each is supplied with a 
uniaxial or unbalanced biaxial molecular orientation at 
any stage after the joining of the different materials in 
the coextrusiori die and before the lamination, and prior 
to the lamination A and B are arranged in such a way that 
the main direction of orientation in A will crosis the 
main direction of orientation in B, and during the 
lamination the bonding between A .and B is established at 
least in part through heat, characterised in that in the 
coextrusion each of the said first surface layers* is made 
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consists of ah array of strands, and in the lamination 
the array of strands on A are arranged to cross the array 
of strands on B, and characterised in that the A film is . 
provided with surface corrugations with thickness 
5 variations after its coextrusion, the divisions between 
the corrugations being no mox^ than 3mm. 

Preferably the surface corrugations are provided by 
transverse stretching of the laminate by intermeshing 
grooved rollers as described in. WO"Ar93/l4928, so that 

10 the entire laminate has surface corrugations and these 

have the ribs described above. Preferably in this aspect 
the material from which the strands are extruded is 
coloured and the material from which film A is formed 
sufficiently tremsparent to allow the strands to be 

15 visible from the A side of the laminate. 
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The invention shall now b« further described with reference 
to th« d*'ewlng«r of which* 

Fig. 1 i« a view approjcimotely on a true scale of *wo 
ooextrudedr oriented, helical cut and crosslarainated films 
(A and B). Xt Illustrates the aspect of the invention whic^ 
concerns the optical appearance providing a 3-dimeneional 
effect under use of coextruded strands (101) and (102) 
whereby a atrlated einboasrnent (103) provides a S-dimensional 
affect (The aspect which oonoems bonding properties is 
illustratsd in the above mentioned copending British Patent 
Application) . 

rig. 2 ahows a section through a-a in fig. I. This section 
is perpendicular to the striations. The thickness of each 
layer is here shown in about ^^ tianee magnification, while 
the dimensions parallel to the surfaces of the laminate are 
aheim in about "39t tiaes negnifioation. 

Fig. 2a is a microphoto of the cross-section of the 
croeslaminate made as described in the example. 

Pig. 3 is a schematic perspective drawing of a coaKtrusion 
lin© for manufacture of tubular film suitable, after helical 
cutting, for making the orosslaminate shown in figs. 1, 2 
and 3 . The f loW of polymer material for the strands comes 
from a very small extruder (4), end flows of three other 
polymer. materials (for main layer, continoue "2nd surface 
layer" and laysr for surface of the laminate) come from the 
bigger extruders (5), (6) and (7J. The lafet mentioned t:hree 



ma-tftrlals are f«d into the distribution part (8) of tHe 
coextruslon die and are here each formed Into a circular 
£2.otr. Joining of theee flow® takes place at the exit from 
<8) while they enter the bodily separate exit part (9), Thm 
flow from the email eicbruder (4) le fed directly Ihto exit 
part (9} where^ starting from the clrownference^^.lt -k^ecomee . 
evenly distributed In a labyrlnthlzie channel system as shoun 
In €i.g- S and applied through a circular ar-ray of interiial 
orifices on the outside of the tubular Joint flow of the 
other components. (The concapt of a "labyrinthine channel 
Bysten" Is explained in the above mentioned copending 
Bx-ltlsh Patent Application, and the name comes from US 
Patent 4^403,934). 

Fig. 4 Is an axial section, shown on about half scale, of 
the bodily separate exit part (9), which consists of the 
sub-parts (9a), (9b), (9o), (9d) and (9e). The section goes 
through the line x-x In fig. (10) ere channels In the 
labyrinthine system. 

Fig. 4a Is a detail from fig. 4 showing the last branch in 
the labyrinthine channel system and one of the 64 Intarnal 
orifices (11) through which the flows of strand-- forming 
material Join the trubular flow (12) of the thxee orher 
coextrudad TOatarlals* This deiralX ±3 dravm on a scale about: 
sin times true ecale« 

Fig. 5 ±e a perspectives view of cul>-part (9a), i^howlng the 
lower half part of ths lal^yrlnthin© chaimel system (lO) by 
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whlph one *low of th» strand-forming material from extruder 
(4J, £nA' titrougtx th« inlet (13) stepwise is divided li>to 64 
equal part -flows through the channels (10), each extruded 
separately -through ai) internal orifice (11). The upper half 
part of t;he labyrinthine channel system^ which is in sub- 
part (9b) ifi exactly syuimetrleal wi-tto that in fig. S, 
In fig. 1 machine direction of the cross laminated web is 

Sho%m with the. arrow (1). The main direction of orientation, 
which here is considered an unbalanced biaxial orientation, 
is shown by the arrow (2) for one film, and the arxow (3) 
for the other film. They era each shown under an angle of 
about to the machine direction (1). lifcfcs is what the 

inventor generally has found best for tarpaulins and cover 
sheet, while angles near 30^ generally have been found best 
for crosslaminatee used to make bags. The "angle '45^ was only 
found preferable in a few oases. 

For each film the main direction of orientation is shown 
elmost but not quite parallel with the array of strands 
(101) In fll» A end (102) in film B. These strands are in 
fig 4 1 shown by thick interrupted lines. If the tubular 
film, when leaving the extrusion die, has been drawn- down 
straight, and if it has not been stretched, after the helical 
cutting, the main direction of orientation will be exactly 
parallel with the arrsy^ but if the tubular film has been 
screwed during the / draw l- down > to produce a helical melt- 
orientation, or if it hag' been \jniaxially or biaxially 
oriented after- the helical cutting/ as in US 4,039,364 
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qult« paraXlsl with t:he array. 

Note that in fig. 1 the llnee with reference number (103) 
are not hatching, but represent the strletlons formed by 
embosBinentr which eppear ixi crosa-sectlon from fig. 2, This 
•raboaenwnt i» produced by stretching between grooved 

• rollers »ee the example. 'Due to this etrlation, the 
coloured etrande (101) and (102) appear to be pronouncedly 
distent from the atrlationa, oven when the real, dletance la 
about equal to or even smaller -than the ia^aoluti.on of the 
eye (which le about O^l nun). As already mentioned It Is 
5^Xleved ' that this llluslran Is connected with the fact that 
the 6urf ace on the laminate In an alternating arrangement 1 
concave and convex, or in other words, tne fila A, which 

-here^B^cons.l4j|»2»^.^ean5P«te^^^ of many fine 

"oyll»dricel collecting lenses" alternating with fine 
"cylindrical spreading lencee". The film B may likewise be 
transparent, but may also be deeply coloured to form an 
p yf o tic background for the pattern of coloured strletxons. 

Fig- 2 further shows "and surface layers- (104) and (i 05) 
for control of bonding strength, and laminate surface layers 
(106) and (107), made of polymer materials which are 
selected to improve the heatseal properties and/or the 
frlctional properties of the laminate. In case the 
invention should be used not only for ochievement of the 
optical effects, but elso to establish a 

"strongbond/waakbond" pattern - tnis le normally the case - 



• 
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»ux*.oe lay«B. should ^ b.^-^" reKpee*lv. 
<108) or C109), ^ ^^^^^^^ ^^^^^ xppllcatlon. 

©ffeiot, eaci* ^ ,idoi and l^ne bonding 

« t:lis ia»inl«yer (108) or (109) ana 

oontroXling • , 2 1» dravm on basis o« t:he 

o-jion shown In zl9- ^ 
Tl- ero.— explained in the 

^cropho^ — " ^ ..e 3. 

, Blraady mBnttoned It 1= 

«»»pl.. *• _ ooxoured eitrende »ppe«r 

J -.-1 affect;/ which .«aKe» 

H mure distant from th« strtaMon. 

^Xt .t Xe..t « part. o. .Xtemat.no 

-cylindricoX apx.adinsr l-n." "•j^'* 

, . 4a and 5 bava aXraady baan euxri. 
piga. 3, •r foXlowing 
,..cr.^d *or * principal «»dar.tandlns. 

a.^Xd ^ .oxto or ecr^. to 

(X«1 .how. dl«.r«.t ro ^ ^ ^^^^ ^ 

. nKfts atrongXy tooathar. 1*=/ 

Keep the P*^ ^^^^ oons^ruotion. 

,haXXo« channal ehenneXs for aralnaoe 

- ^ ^^ara should b* a sysrain o» 
I„ fact thar. aho ,^.part. <9a) and (9b). 

. .r.r^c't* tne area toexween 
ccouping most of ^Hannel Is shown, Wit^h 

^ the ea3<e of olerlry only this cn 

but for the internal 

„ tto fia. 4a ths downstroam slfl© ox 
rafsrenos ro fig _ p^even^s damage of the 

..if ices (ID i« Srl-en a ahap. which 
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axlal flow, a damage which can occur If -there had been a 
sharp edge on tzhie side ot the orl£lce8. 

T-t hae been emphaslaed. that there is an oKlt part (9) 
bodily sepa^cate from the distribution part (8). As shown 
<9) will normally consist o£ several aub-parts . However, 
the ehown sub-parte (9o) end (9e) can be constructed ae one 
part* The oontering of sub-part (9d) is aiade adjustable in. 
order to ooropensate for thickness variatione In the extruded 
tubular film. (15). 

Ttie distribution of the flow from extruder (4) here Is shown 
as « labyrinthine system, which is considered preferable, 
but It oen else be other Hnown clrcumferentlaily fed 
circular distributions systems - 

In-f ly^5-©»ch~'o£- the final 64 branches of the labyrinthine 
system ends in an Internal orifice whloh extrudes directly 
Into the axial tubular stream. However it Is not practical 
to divide Into wore than 64 branches, and if a bigger number 
of strands is wanted, each final branch may open into a 
common ring- formed channel close to the channel (12) for the 
axlai flow. From this ring-formed channel there can be the 
desired big number of openings into channel (12). 



r 



THe3?e may also be two (ox more) labyariiitiiine systems 0± 
tlie described kind, one following after the other, and 
4^ch ending in a circular row of internal orifices like 
(11) , optionally with the above mentioned ring formed 
ehahnel inserted between the final branches and the ■ 
internal orifices. Preferably each such labyrinthine 
.system should be fed from a separate small extruder. 
There may be used differently coloured polymer materials 
for the different small extruders. The internal^ 
orifices, which terminate the different labyrinthiiie 
channel systems; should be mutually displaced to avoid 
felaat the different sets of doextruded strands will cover 
e^ch other. 

ad?hus with reference to Figure 4, there can be inserted a 
further diering between rings (9a) and (9b) , the surfaces 
of this- inserted ring being shaped so that, together with 
(9a) it forms one labyrinthine system, and together with 
it forms another labyrinthine system. .... 



The procedure Is tJio saroe a© In the above mentioned 
''^SjlA^iSii^^CRasmu'sen) example 1 except for the 
following: 

The ooextruiion line Is constructed a£ shown In figs. 3, 4, 
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4a and 5, and thera 1« coextrudsd strands consisting of a 
metallocene (cateXyseid) copolymer of ethylene and octane 
having meXting range 50-6O°C and melt flow IndaK 1.0. 
It contains 9* of a nvasterbatch for silver ^ colour This, is 
abou-t 3 tiwas as ri»uoh as normally used if the entir« 
laminate snould ba oolourad. 

The layer which in said European patent is called 
"lamination layer" and here "and surface layer" ie a blend 
of 90* LLDPB and 10% of the same low melting copolymer. The 
LLDPB has density 0,92 g per ml and melt flow index 1.0. Th 
"main layer" and the "heatseal layer (fox- heatsealing of 
the final crosslaroinate) are the same as in the said, exampl 

-1-. . ; _.■ _ . 

The "main layer" forms 75%. the "heatseal layer" 15%, the 
••2nd lamination layer* 8*, and the strands 2% of the film. 
Only the strands are coloured. 
The angle of cutting is 57^. 

The temperature for lamination^ stretching processes, and 
final heat . tree troent are also different;, namely: 
For preheating: 60^C 

For the transverse stretching between the special grooved 
rollers described in the eald European patent and the first 
longitudinal stretching processes: 50*^C. 
For the following transverse stretching process: SS^^C. 
(Temperature of the grooved rollers). 

For the heat treatment which effects the final bonding: 



Thara la not ia tho above mentioned example 1 used a jet ai 

"to oool the films during this stretching. 

Like ift the sales example 1 the gauge of the final eross- 

lanlnate ( for Identlf ioatd.on below, called I ) Is about 

70flra"^- This hae the bondings pattern . shown in fig. 1- 

A similar crosslamlnate (balled II) but without the strandss 

Is manufactured for comparison. 

Fuxthermor© there is manufactured a third latalnate (called. 
112) similarly to I), but without the strands and with 15* 
Instead of the 10% metallocene copolymer In the "Txxd 
eurf ace layer* . 

(I) exhibits the highest teer propagation resistance » (ii) 
almost the sene^ end (III) a considerably lover tear- 
propagation reeietance under shock-tearing, which Is un- 
acceptable for tarpaulins. This property is evaluated by 
"hand- tearing" at a meassured velocity between 5-7 ms' 
by a team of people used to such testing and knowing the 
requirements of custonere- To the knowledge of the inventor 
there does- not ej?ist any etendardlsed test for tear- 
propagation-resistance which comes close to the practical 
conditions of tearing. 

(I), (II) snd (III) are also cut into 20 cm wide bands which 
each are sot up like a flag on a etick and cut bo that it 
•xtsnds 2S cm from the pole. It Is then tested by an. 
artificial wir»d of about 100 km per hr. (II) and (III) 
delaminated within a few ininutes, while (I) withstood 
delaminatlon, except at the edges, for the 2 hour period 
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5,lves the in,pr..sion that the coloured etrand« are a few ^ 
dletant from the .triatione. 

T**e oroee-eeotlon o£ (I) ia ^aiuined in microscope, and fig. 
2e 1. e reprod^oction of e dlg.tal microphoto of this 

, lint IT nr- It ajshlbite a regular pattern of 

«,lcKn..- v.rl.«»n. .nO • corresponding »..in9, now.v» to 
. ^ s-lX in 1 o« *»« ^« """^i^™* 

Struotur." 4» p«a»o-a ■>"«=»' pronou«»aiy, «e. «». I o£ 

««t p.*«»«. »»- " ^ ' 

*hl. pr...n* Applictlon. In the pr«ent ex^pxe ^he 

t„W h« be« to £or« «U-Rlb structure' -ucn X.« 
pro»oono«Uy by »odlfi.a proci.- coo^"io«. «-«ely 
Wsser ensl. """-^ conditions c* cooling 

.fter th. lonoitudinaa etretchina. and - .llgbtly higher 
tr»n»veree tenelon durtna the annealing. 
A, It epp-er- «xo« the microphoto the thickne.B o£ the 
l»ni„.te variee by ebout in . generelXy reauler 

pattern, «hll. «» ^ngle between th. .ur*.oe referred to ea 

the aver-ge plane o* the surface varies by about 
W-3 d.gr... Within - division, also i» e generally regular 
p.„em. D»e to the ln*lu«,o. on the reelection of light, 
these relatively s»all variation, o* angle give the 
l„pr..slon of a pro„ounc«J striatlon. 



A new cross -laminate comprises mutually bonded polymer 
filttis of which at least two neighbour films (A and B) are 
uniaxiailly oriented^ or unbalanced, bia^iiially oriented, A 
and B each being coextruded films and each containing a 
layer consisting of a polymer material selected fro high 
tensile strength (hereinafter the main layer) and a 
surface layer (hereinafter the first bonding layer) , 
consisting of a polymer material different from the 
-material- from which the main layer is made and selected 
to produce or enhance the bonding between A and B, 
whereby the. main direction of orientation in A crosses 
the main direction of orientation in B, and in which the 
bonding between A and B is strong in spots or lines, 
while there is no bonding or only a weak bonding between 
A and B over the rest of the contacting surfaces; 
r^Via-racterised in that each of the said coextruded first 
bonding layers is a discontinuous layer consisting of an 
array of coextruded thin strands, the array of strands on 
A crossing the array of strands on B, whereby A and B 
have become strongly bonded to each other in each spot 
where a strand on A intersects with a strand on B, while 
A and B are weaker bonded or not bonded over the parts of 
their contacting surfaces, which are devoid of any first 
bonding layer. 



„. of tb. ".too* •»* *^ 

.P»* '-^ 

jj^j^d «»"3r «£lr*t bonding loY^ 
*^ Ccnt;eoting 

t*. ^^^^^^ etreno^h and ul*l»a^« 

for oo»t w „^i„ary impprtsnc*' yi«i» 

p»rte*n lo I' 



£»ondi.n9 layor" 1b omittftd. <Tha math cxwnponent may be 
applied only from Its ovu axtruaer and througrh i-fca own 
QbaxuMX system, but also txcm ©xtrudsr and ttvrough th« 
cham>*X system which othsrwlse Is used 3fe»r tho "oecond 
bonding layer" ) • Tt« bonding is establlshsd as e strong 
Idlng A» tba spots (a) where the strands Intersect each 
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Xn oth«r casea there can be a need to establish a strong 
gjonamg not only In th© spots <a> bo* aiso In the ac«ee <c>, 
while there should be same bonding, but a pronouncedly- week 
bonding in tbo areas (b). 

This oon also be aclU.eved by a suitable chbise of . polymer 
otatsrlals <or the -first" and •oooond* bending iayerm (in 
-tbi.8 oope the "second bonding layer* must of course 1^ 
• applied}. Tl>e conblnatlon of strong bonding in a not 
pattern, and soee but weak bonding owr the rest of the 
aree le • very interesting pattern of lamination, usually 
^^^er thM strong epotwolding combined with i«eese bonding 
over the rest. In the last mentioned case an aocidentially 
•tarted delaminatlon will generally propagate over a wi«e 
area if the crosslaminate is repeatedly flexed, e.g. when It 
is flapping in th© Hind* Tha films will atlll be held 
together where they ex© spotwalded, but the rest will become 
,,,^nded and thereby loose the estatics end to soma extent 
^if^ yield strength end creep resietanee. 

Vnlike this, a weak bonding surrounded by strong bonding In 
nat pattern, will not be allowed to propagate an aocidentiel 
dslaninetion in similar manner. 

However, it ahould be mentioned that there also exiet 



,o). "l-o - 
.-P,.*«B»iy «* °* *^ *^ ' !!L ,.0. a« --m 

w^^v^ than 3* cam* 

^ ±xi the spot?© 

i>o-<*^'^ ^ /:,0 gra« P«r o« and th« 

,^uld normally be a* ^^^lerly determined tite 

bonding ■t'^'"^^*^ ^« than 50% of tne bonding 

^,ne«t 7St, but preferably no .nore than 

,t*eng*b m <•>• 
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H'o* its sur.«.. « array o. stra^-, 1-- • 
B nsB on both ox X .second l>ondl«g 

"firs* layw 

l»y^"- ««.«an* comprloino «oro than t%«» 

- ^^^^ eon...* 



«^v.r.. ai«c*lon ,^„*lo„. 
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^tru-i®^ ««iv«or material can be «osWx 

3 «noa*^ POiy-'f ^ ^ep^rar* from t:hl, 



^».rai 3r a circular ViBixt cn»i»n« 

^ 0*1* part: oomp.i.in9 ^^^^ ^^nnaX W 

cyiinanci ^^^^ 

— • 

, c.--^ . ...^ 
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0*t«x*^« ^ Inlotfi ^o t;ho exlr part and coiaprls?M 

tor equal divldl&g a labyrlntlne channel dyetem e-kertdng att 
•ocb Inlets eaoh euoh system oomprlsing at least threo 
citarkneX-branohlTigs* 

The ter* "labyrlntlne dlvldlna" was Introduced In US Patent 
4^03^934' and meaner .dividing of flows In which one divides 
Into two branches oif equal length, each o£ these again Inrto 
two of eq:usl Isxiigth etc., all branches naxnly being circular 
and parallel to eaoh other* This Is shown In fig.. 
Xn oxdetr to make a particular ^hort distance between t:he 
Internal orifices^ the ohannele of the labyrlntlne eye ten 

mynxmmm nay terminate In a common olroular channel having 
A Wall common with a par«. of the genarally cylindrical ox* 
conical wall of the main channel* The circular row of 
Internel orifices Is loceted In eeld wallpart. 
This coejctruslon die has been cdnccelviad with e view to the 
nahufaoture of the crosslamlnate as mans to achieve strong 
bond/weak bond'or st:rong bond/no ]bond lasslnatlon patteme, 
and for thle purpose there Is normally a nMd for. a 
eontinous "second bonding layex-f* Therefore; thaare Is 
P^farably In addition to ^he maans for eoMtrudlng the eald 
first and second molten polymer materials, provided neans 
for ooextrvdlng a circular flow of a third molten polymesr 
notarial on the side of ithe first material which Is opposite 
the second material Channel ajTrangements for Joining the 
fXows of first and third materials are provided alt:her In 
ths said distribution part^ ox In a part betrween the latter 
and the bodily i^eparate exit part. 
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- Inward wall a* tha exi.^ 

in _ the oa , ^ end th. diatonoa from middla 



^ Ld-X. n...«>o«, o.l«ca. i» ^ clrcule. ro. le 

^^iTof tho strand. whicK « - 

^iBhboura o . ^ and »«x^* prafrably no hlBliex 

* , «»WLi.*d In production 

die can aleo advanrageously ba appll-d *n p 

* «alrsr»er «±1« other than cro»«la»±«ata., 

^ «*»*iv« pa*tam of coloured atxipaa. » 

.»c»». .^o— 

- baat poaaiblo caa tea avoided- 

polymar ^ „Kould be addad that tha 

,«r the ealce of co«^letarvo9S 1* abould be 
yor tne w films X and B for t:ha 

-«av of atrand. In the ooaxtruded f 

. .-Ian ABA be formed from a 
■ . orlbad croa«lwninB^«, of couxae alao owi be 

ooeatxjrw"* . ^j„-ia theae strands as 

w - e.n be * risjc of dayrada^ion i^inoe tbeoe 
there c»n * ^„««ti.t:ute about 2-5% of 

aaoh fil»- 
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For each film the main direction of orientation is shown 
almost but not quite, parallel with the array of strands in 
the film. If the tuhular . f ilra, when leaving the extrusion 
die, has been drawn- down straight, and if it has not been 
stretched after the helical cutting, the main direction of 
orientation will be exactly parallel with the array, but if 
the tubular film has been screwed during the drawn- down, to 
produce a helical melt -orientation, or if it has been 
uniaxially or biaxially oriented after the helical cutting, 
as in the above-mentioned US .4 , 039, 364 (Rasmussen) , the 
main direction of orientation will not be quite parallel 
with the array. 

In the spots (a) where one array crosses the other one, 
there is established a strong spot welding. It should 
normally be .so strong that the laminate will rupture around 
these spots if delamination is tried. 
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If there is not coextruded a continuous bonding layer (in 
the claims called ("the second bonding layer") between the 
"strands and the main layer, there will only be bonding in 
the spots (a) , but as mentioned this, will be a very strong 
bonding. As it has been explained in the general 
description, this simple bonding system is preferable in 
some cases. However, the coextrusion die should always 
comprise a channel system for "the second bonding layer" so 
that is use "is not lirni ted '£6. the said- cases * 
Most normally there should be coextruded a "second bonding 
layer" in each film between "main layer" and the array of 
strands. In the areas marked (b) thee is disrect adhesive 
connection between the "second bonding layers-" in the two 
films, and by the choice of material con5>osition and 
laminating ten^jerature there Is established a 
predetermined, well controlled weak bonding here. 
In the areas (c) the stands on one film are adhesively 
connected with "second bonding layer" on the other , film. 
Thus the bonding strength in areas (c) gets a value 
somewhere between those in (a) and those in (b) . There Is 
a wide choice between these three values, and the adhesives 
system can. so to say be "taylor made" for the intended use 
Qf " the cross -laminate . 

With relatively thin film it is possible to make the 
bonding In. the (c) areas so strong that It cannot be 
eliminated without rupture of the material, even when the 
bonding in the. (b) areas is made particularly weak. Hereby 
these areas of weak bonding are fully "encased" in areas of 
strong bonding.- The adveuxtages of this for certain uses 
are explained in the general description. In other cases, 
it can be preferable, still while making the bonding in the., 
(b) areas very weak, to give the bonding in the (c) areas 
a suitable "in-between" value -which, allows delamination 
during tear propagation, but exerts so high resistance 
against this delamination, that tear energy is absorbed and 
rupture around the (a) spots is prevented. 
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^^sasisl/h PrffUc^^o^^'^''^^ .... 

The procedtire is the same as in US 5,028,289 (Rasmussen) 
example 3 except for the following: 

The coextrusion line is constmcted as shown in figs. P^* 

5 dLcJia and5'# and there are coextruded strands consisting_of a 

metallocene (catalysed) cppolyraer of ethylene and oc^i^ne 
having melting range 50-60°C and melt flow index 1.0. 
The layer which in said US patent is called "lamination 
• layer" and here •'2nd bonding layer" is a blend of 90% LliDPE 

6 and 10% of the low melting copolymer. The LLDPE has 
density 0.92g.ml and melt flow index 1.0. The "main layer" 
and the "heat seal layer" (for heat-sealing of the final 
cross -laminate) are the same as in the said exan^le 3. The 
"main layer" forms 75%, the "heat-seal layer" 15%, the "2nd 

5 bonding layer" 8%, and the strands 2% of the film. 

The angle of cutting is 57" 

The temperature for lamination, stretching processes, and 
O final heat treatment are also, different, namely: 
For pre-heating:' 60 "C • 

For the transverse stretching between the special grooved 
rollers described in the said US patent and the first 
longitudinal stretching process: SS^C. 

For the following transverse and longitudinal stretching 
processes: 35*C. 

For the heat treatment which effects the final bonding: 
. so'c- 

Like in the said example 3 the gauge of the final cross- 
laminate for identification below called I is about 
70gm''. This has the bonding pattern shown in fig. 1. 
A similar cross -laminate (called 11) but without the 
strands, is manufactured for cott^arison. 

Piirthermore there is manufactured a third laminate (called 
Ili) similarly to I, but without the strands and with 15% 
instead of the 10% metallocene copolymer in the "2nd 
bonding layer". 




(I) exhibits the highest tear propagatioa resistance, (II) 
almost the same, and (III) a considerably lower tear- 
propagation resistance tinder shock- tearing unacceptable for 
tarpaulins. This property is evaluated by ••hand- tearing" 
5 at a measured velocity between 5 - . 7ras"^* by a team of 
people used to such testing and knowing the requirements of 
customers. To the knowledge of the inventor there does not 
exist any s.teuideurdised test for tear-propagation- resistance, 
which eome close to the practical conditions of tearing. 

10 (I) / (III) are also cut into Sciri wide bands which 

each are set up like a flag on a stick of diameter 25ram and 
cut so that it extends 25cm from the pole. it is then 
tested by an artificial wind of about 100 km per hr. (II) 
and (III) delaminated within a few minutes, while (I) 

15 withstood delamination, except at the edges, for the 2 hour 
period which the test lasted- 
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1. A aroeslamlnate csomprislng mutually bonded polymer films 
o£ which at least two neighbour films A and B each heing 
ooextrudsd films are uniaxially oriented or unbalanced 
biaxlslly oriented, wheretoy the main direction of 
orientation in A crosses .the main direction of orientation 
in B and each contains a layer coneistihg of a polymer 
material selected for hig^h tensile strength (hereinafter the 
main layer) and on each mainiayer on its side which faoee 
the neighbour film A or B at least a first surface layer, 
cHaraeterised in i:hat said first surface layer on each of 
the films A and B is a discontinuous layer oonsistina of an 

Of. coext^aed thin strax^^ consisting of a material 
which la selected to modify the properties in the eurfsce of 
the respeotive film, this modification concerning either the 
optlcel appearance of the laminate or the bonding between A 
and B« . 

2. A crpsslamlnate according to claim 1, characteri eed 

in that the/jjfe hickne B a ^ of the strands in each of said films 
A end BiBttiOMn±B at theiiighest to 30%, preferably a* the 
highest 20% and still more preferably no more than 10% of 
the jraspactive f ili^ 

3. A orosslamlnate according to claims 1 or 2 

eharecf ri»ed in that the distance from middle to middle of 
neiaJf^bour- s-taranaa in eacb «r«y ±» t>»-trw*«n 2 nw» ond 80 ram. 
pr«ferably no higher than 40 mm, and more preferably no 




4. A oroBBlaminat© according to any of the preceadlng 
claifn9r ciiaracterleed by a secozvd surface layer on xne 
malnlayar of at least ona of the neighbour films A and B 
on the side of the inalnlayer which faces the other one of 
"the a a Id neighbour f±Xi8ar this second surface layer beln^ 
contihuoue and either located between the inalnlayer and the 
firet surface layer or on top of the first surface lay^r, 
snd preferably selected for control o£ the bonding between A 
end B> 

5. A crosalaminate according to any of the preceedinfi 
olains, charaoterieed in that It coinprises on one or each 
of the outer fllma of the laminate^, a surface layer which 
also is surfeoe layer o± the laminate end Is adap-ced -co 
enhance heatsealing of the lazoinote and/or Increase Ite 
frletlenel properties. 

g A crossflsminat* according -to any of -tne preceeding 
Claims, charaoterleed In trha-t ^ach of -the said two films A 
arid B mainly c6n»lata of polyet:hylcne or polypropylene- 

crosslamlnata occordlng no any of the preceedlngr clainia 
pharaoterlfied by the following fur ther features! 

a) It has an general thickness of at the highest ebout 0^3 

ttMf 

b) A fomis one surface of the laminate^ 

a) the laminate surface at least on the A-side 

exhibits a visible pattein of striatlons along one direction 




thickness variations in the divieione in eald pattern 
b«ing at tfie highest about; 3 vm, 
■ d) tb» thin strands are coloured, end the rest of the film 
A is e\»ffi.ciently traneparant to show the coloured strands 
when the laminate is observed frow the A-side, whereby the 
depth of the corrugations is sufficient to make the strands 
appear as being at least about 0,5 mm distant froin the 
strlatlons • 

8. A cross laminate according to claim 7 , char-acteriaed in 
that the colour of the strands la formed py a plgneftt which 
supplies a metalllo lustre or o iridescent effect. 

9, X orosslainlnate according to claim 7 or 8, characterised 
in that vle%»ed In a cross- section perpendicular to the 
strlatlons / the laminate exhibits a generally regular 
arrangemsnt of ribs which are thicker than the average 
thickness of the laminate and have a generally concave and 
generally conveK surface to form a bending of the rib 
transverse of Its longitudinal direction and in that the 
fnetarlal In .or . .a<5Jacant to the. boundaries of the ribs in 
the tensionless state of the material are bent in the 
opposite dlreotion to the . rib to give the material between 
the. two adjacent ribs a generally stralghtened-out shape, 

lO. A orosslamlnate according to any of the proceeding 
claims and in which strong bonding is established where the 
strands Intersect, while by means of a second surface layer 
tjetween the strand formed first surface layer and the 



a 





or 



blocking is ©st^abliehed in the areas which are devoid of 
strand material, eharaoteriBed in that eald weak bonding 
blocking is established by means ot an polyraer addition in 
tha 2nd aurfaoa layer of a polymer type as used as addition 
in ollng film- 

11. A metHod of manufacturing a crosslaminate comprising 
^u-Tually bonded polymer films of whioh at least two 
neighbour £ilros %A and Bf each are formed by coextrudlng in 
a flat or circular die a jlayor of a polymer material which 
is selected, for high tensile strength » (horoinaftcg t he main 
4.oyer^ and a ^ayer (lierainaf tei - the fXis t auxfe u e layor ^ 
from a toXf^tMpSn^ material, and in which A end B each is 
supplied with a uniaxial or unbalanced biaxial molecular 
orientation at any stage after the joining of the different 
materials in the coextrtision die and before the lamina^eion, 
and prior to the lamination A and B are arranged In such a 
way that the main direction of orientetlon in A will cross 
■the main direction of orientation in 8, and during the 
lamination the bonding between A and. B is established at 
least in part through heat, characterised in that In the 
coeactrusion each of the said f irs-t surface layers la made 
discontinuous in tha transverse direction^ toonolotl ng -fo^ an 
array of strands, and In the lamination the array of strrande 
on A are arranged to cross the array of strands on B, and 
further oharaotsrlssd in that the material from which, the 
Strand* ara •Ktrud«d is seleoted to modify the properties in 
the ©urfaoe of the respective filio^ this modification 
oone©rning either the optical appearance of the laminate or 



• 



12. A method according to claiw 11, in wiiich the 
co«xt:ru9i.bn of at least one of the films A or B is carried 
out by means of a circular coextruaion die, to form and 
draw- down a tubular film, character Iged in that the draw- 
down te adpated to produce a aignificant uniaxial or 
unbalanced biaxial meltorlentation with ttie main direction 
of ortantation and the direction of the array of strands 
either extending along the longitudinal direction of the 
film or, by means of a rela-tive rotation between the exit of 
Xhe die and Cleans to take up the film after the extrusion, 
•the main direction of orientation is made to extsnd 
j^^lieelly elong the tubular film, and subeeguantly the film 
• is cut open under an. angle, to. the main direction of 
orientation and to the direction of the array. 

13- A method according to claim 12, characterised in -fchat 
"the distance from the middle to middle of neighbour 
•trends at the exit from the extruder is at the highest. 8 
oro, preferably no higher than 4 cm and more preferably no 
higher than 2 cm, and the circumference of the tube at this 
exit; is at least 20 cm, 

14 » A method according to any of the claims 11-13, 
ehar-act#gi«ad in t:het following the brlnging-together Of the 
films in a aandwloh arrangement for lamination, before^ eer 
^ftmTith9 bonding of said sandwich arrangement to a laminate 
by heat, the fil«« are fux-tHer oriented by stretching in the 
lonQitUdlxial and/or in the l:ran»versB dirrection. 



15. A raftthod according to any of -the claims 11-14, 
c haraot^riged in that in tha lamination process the stri^nds 
in A ara dix-^ctly sealed to . the staraxids in B- 

16. A method according to any of the claims 11-14, 
ehaxacteriged in that the lamination process is extrusion 
lamination whereby the bonding is established by means off a 
separately extruded layer. 

17. A method according to any of the elaims 11-16, 
r^>^nynctmT±a^d bv the ffollowina furthe r feeturea; 

a ) the tlxioKnesaes off the ff ilms used to raake tbe laminate 
and the stretch ratios are adapted to give the final 
laminate a general thlckneas of at «ie highest about 0,.3 

b) A is appliad ae one etirffaoe off- the Xaminate, 

o) the laminate surface at least on rhe A-slde is supplied 
by means off embossment with a visible pattern of striarions 
along one direction oonstitued by surface corrugations with 
corresponding tHicIcness voxiations in A, . the divisions in 
said pattern being at the highest about 3 non, 
d) the material for the thdn strands is coloured, and the 
rest of tha fil«n A is maintained sufficiently transparent to. 
show ^he coloured strands when the laminate ie observed from 
the A- side, whereby the depth of the corrugations is made 
sufficiently deep to give the strands the appearance of 
being at laast about 0,5 mm. distant from the striatlone. 

IB- A method according to olaiin 17, characterised in that 



leuitina^e, when they have bean broughtl together for 
lemln.at:lon, before or after establlehnent of the bonding, 
througn one or more palre of mutually Interweshing grooved 
rollers, by which the enbossment process also becomes a 
stretching process. 

• • • 

X9. A orosslamtnate according to any of the claime 1-10, 
charaotnrig^d In that said first surface layer on each of 
^f^^ films A and B occupies at the highest 15%, preferably 
at the highest 10%, and more preferably at the highest 5% 
of the volume of the respectiva film A or B. 

20. A orosslaminata according to any of the claims 1-10 
or 19, charaetarisad in that the avex-age melting point of 
the polymers which constitute tha strandf ortned first surface 
layer, is at least about 10° C, preferably at least 15°c, 
and more preferably at least about 20^C lower than the 
average melting point of the polymers which constitute the 
main layer. 

21. A method according to any of the claims 11-18, 
characterised in that said first surface layer on each of 
the films A and B occupies at the highest 15%, preferably 
at the highest 10%, and jnora preferably at the highest 5% 
of the volixme of the respective film A or B. 

22, A method according to any of the claims 11-18 or 21, 

characterised in that the average melting point of 

the polymers which constitute the strandf orroed first surface 




.nd »ore pr«.«.r..>.ly Xe.at: about SoOc low« t:h«> *h. 
»v-r.,. pom* »« P-'l'^'" "'^^ co«tltute *h. 

main l«yar» 

23 Any «»mbln.tlon o£ »I.p-«t»« which Is Bult-bl- for 
ciiiSlH, oit «>oo«»ln» -»3r «h. «1-.1-B 

21 or 22- 
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